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Description 

[0001] The invention concerns the administration of 
printing devices in a network environment. In partieular, 
the invention concerns the creafion and management of 
print queues corresponding to printing devices connect- 
ed on a netvuoHc. 

[0002] U.S. i^atent Application No. 09/664,531, enti- 
tled "Object-Based Architecture For Supporting Net- 
work Dsvices," filed September 1 8, 2000, is incorporat- 
ed by reference as if fully set forth in full herein, 
[0003] The administration of printing devices in a net- 
worl< environment is typically a tedious and lime con- 
suming tasltfor network admtnislratora. in particular, for 
large and complex nelwork envircKiments having sever- 
al local servers, there may be a large nun^ of printers 
distributed througtiout file netw(»^. Networic administra- 
tors must noloniyinBtaiinawprinling dwicGS on the net- 
work, they must also create and manage the print 
queues associated with the printing devices and facili- 
tate network users connecting to and utilizing tlie print- 
ing devices. 

10004] In large computer networking environments, 
the administrative tasks requited to create and oonflgu re 
printqueues associated with printing devices connected 
to the network can be demanding. For example, when 
creating a print queue for a printing device, a network 
administrator generally must manually enter Information 
such as the address assigned to the prtnting device, the 
particular type of printing device, and the configuration 
or capabilities of the printing device. As the number of 
printing devices increases, the time and effort required 
to obtain the needed Infoimallon and create and config- 
ure th a n ecessary print queues can become excessively 
burdensome. 

[0005] Once a print queue has been created and con- 
figured for a particular printing device, network users 
may begin utilizing the printing device by locating and 
connecQng to the desired print queue, and inslBlling any 
neoessary print drivers. However, searching for the de- 
sired print queue often squires this networic user to 
search lists of printqueues on multiple netw«»k servers. 
In networking environments etnplo^^ng a large number 
of aervers, finding a desired print queue can be confus- 
mg and very time consurrdng. 
[0006] As printing devices within an existing compiiter 
network are relocated or reasagned adcSresses, typical- 
ly a network administratormust updatelheconflguration 
stored for the respetaive prait queues to reflect any 
Changs of address on khe network. Additionally, If the 
name of a print queue ia changed, all user workstations 
using that peittcular prmt queue must bo updated with 
ttie new name or the user wortetatione will lose thelr 
eonnaction to the printing ds\^es. As the size of the com- 
puter network increases, updsling print queue configu- 
ration information and ensuring all workstations have 
updated print queue names becomes very time con- 



[0007] The present invention addresses the foregoing 
problems by pmvlding for the automatic creation end 
configuration ofprint queues upon detecting printing de- 
vices on a network. Specifically, the Invention detetda 
5 new printing devices connected on a network. Upon de- 
tection of a printing cisvics, Inlormation is obtained from 
the detected printing devjce and a print queue is creat- 
ed. Accordingly, the present invention helps reduce the 
tiurden of manually creating and configuring print 
JO queues forconnected printing devices. 

[0008J One aspect of the invenllon concerns detect- 
ing a printing dwice connected on a network and re- 
questing Information from the detected printing device. 
The requested InfbrmBtlon Is received from the printhg 
'S device and a print queue is created for the printing de- 
vice based on the received infonnatlon. 
[0009] The invention preferably irxsludes detecting a 
printing devkse by detecting an address assignment 
message sent between an address server and the print- 
so ing device over the network. The invention also includes 
detecting the printing device bysending a requestmes- 
sage to a plurality of network addresses and receiving 
a response message from the printing device located at 
one of the network addresses. Additionally, the Inven- 
ts tion includesdetectingaprlnting device by broadcasting 
a request message over a network and necelving a re- 
sponse m essags from the printing device conn ected on 
the network, 

[0010] Theinvendon also preferably Includes pub iish- 

so Ing the newly created print queue to the network. Addi- 
tionally, it is preferable to oreate a print queue entry in 
a print queue cortflguratlon database that includes con- 
figuration data relaled to the print queue. Preferably a 
Vireb page is created containing links representing each 

^ of the print queues with entries in ifie print queue con- 
figurailon database. By selecting a linker the web page, 
a user can preferably conflgurea workstation to print to 
the print queue r^iesented by the link, it le also prefer- 
able to detect a new IP address of one of the printing 

10 devices and update both the configuration of the print 
q ueue corresponding to the p rinting device and the con- 
figuration dala in the print queue entry of the configura- 
tion database corresponding to the printing device. Fi- 
nally, it is preferable to detect new identification infor- 

■is mation of a print queue and update a connection be- 
tween a network workstation and the print queue to re- 
flect the new identification infomnation. 
[0011] By virtue of the foregoing, printqueues arecre- 
eted and configured upon detection of a printing device. 

so in addition, changes in printing device addresses orprint 
queue identification information ers updated in the co^ 
responding print qtteue configuraiions. and network 
workstHtlons are notified of the changes. Accordingly, 
tedious and time consuming lasks involved In the man- 

M agement of network printing devices are reduced. 
[001 2] Tills brief sumniary has been provided so that 
the nature of the invention may be understood quickly. 
A niore complete understanding of the invention can be 
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obtained by reference to the following deiailad descrip- 
tion of itie preferred embodiment in connection wth the 
attached drawings, which is desail»d by way of exam- 
ple only. 

1001 31 Figure 1 Is a depiction of a network environ- 
ment In which an embodiment of the present Invention 
may be practiced. 

10014] Figjre 2 Is a bioelt diagram illustrating an in- 
ternal arohlteotura a network management device ac- 
cording to one embodiment of the present Invention. 
[0015] Figure 3 Is e blocic diagram depicting directo- 
rles for use In one embodiment of the present invention . 
[0016] Figure 4 Is a block diagram depicting servers 
for use in one embodiment of the present invention. 
[0017] Rgure 6 is a block diagram dt^ioting software 
modules for use in one embodim^ of the present in- 
vention. . 

[OOIB] Rgure B is a bloeJt diagram depkrting the web 
pages for use In one ennbodiment of tiie present inven- 

[Q019] Figure 7 Is abkick diagram depicting a de\rice 
management cfirectory for uso In one embodiment of Itio 
present Invention. 

[0020] Figure a is a block diagram depicting a print 
queue configuration directory for use in one embodi- ^ 
ment of the present invention , 
[0021] Figure 9 !s a bloci: diagram iliustnating the func- 
tiona[ity of one embodiment of the present invention in 
a network environment. 

[0032] Rgure 10 Is a flowchart depicting a pracess for 
creating print queues corre^ondingto network printing 

devices, 

[0023] Figure 11 is a flowchart dspfcting a process for 
configuring client workstaiions. 

[0024] Figure 12 is a flowchart depicting a process for • 
monitoring and updating network printing device ad- 
dress Information. 

[00251 Flau« ISiBafiowchartdeplctlngaprocessfor 
updating connections with new Identification informa- 
tion. 

IP026] Rgure 14 is a flowchart depictlttg a process for 
manua] creation of print queues. 
[0027] Figure 1 depicts a network envlionment in 
which an embodiment of the present invention may be 
practiced. As seen in Figjre 1, network 10 is provided - 
wfHch is a typical network that is supported by TCP/IP 
and other protocols as discussed further herein. Con- 
nooted to network 1 0 are worketatlona 1 1 and 1 2 , server 
14, printers 15, 16, 17 and 18, laptop 19 and network 
management device 20. hietwork management device i 
20 is used to implement an embodiment of fte present 
invention for managing a plurality of network devices, 
such as network printers 1 5, 1 B , 1 7 and 1 8. The config- 
uration and functionality of netwo-kmanagemsnt device 
20 Is discussed In more detail below. In this regard, the i 
Invention is descrbed b^ow with respect to manage- 
ment of network printersi however, it should be appre- 
ciated that the present mvention of network manage- 



ment device 20 can be used to manage any type of net- 
work device. 

[0028] Woritstatlons 1 1 and 12 are typical computing 
workatationa haiiring host processor 26 for supporting 
user interface 29, thereby allowing a user of either one 
of workstations 1 1 or 1 2 to work with t^lcal applications, 
such as word processing, and to access functional serv- 
ices provided by other devices on network 10; such as 
printing services. 

£0029] Server 14 is a typical sen/er having host proc- 
essor 30 which includes a large fixed disk for containing 
files and/or applicafions whfch can be accessed and 
shared by other users on network 10. Setver 14 also 
has display 31 for supporting user interface 32, Laptop 
19 is aconventional laptop computerhavinga hoslproo- 
essor and display, therelsy allowing It to operate In a 
manner simBar to workafBtkma 11 and 12. 
[0030] Rgure 2 is a block diagram for explaining Ihe 
Internal arehlteoturiB of network management device 20. 
As seen In Rgure 2, netwoti< management device 20 
has a configuration similar to that of a server and in- 
oludas server bus 40, CPU 41, RAM 42, ROH^ 47, net- 
work Interfaces 44 and 45, front panel interface 48 and 
fixed disk 50. CPU 41 Is a programmable microproces- 
sor which :s interfaced to seiverbus 40. FIAM 42 inter- 
faces to sender bus 40 to provide CPU 41 with access 
to memory storage, thereby acting as the main run time 
memory for CPU 41. In particular, when executing 
stored program instruction sequences, CPU 41 loads 
the Instruction sequences from fixed disk 50 (or other 
memory media) into HAM 42 and executes those stored 
program instruction sequences out of RAIW 42. II should 
aleo be recognized that standard disk-swapping tech- 
niques allowsegmenis of memory to be swapped to and 
from RAH/1 42 and fixed disk 50, 
[0031] ROM 47 states Invariant Instmcflon sequenc- 
es, such as startup Instruction sequences for CPU 41 
or baste inputfoulput operating ayslem ("BIOS") se- 
quenoss for the opeiaflon .of any peripheral devices 
whteh may be attached to server 11 (not shown). Net- 
work Interfaces 44 and 45 provide two separate and dls- 
tlnct network Interfaces, thereby allowing network man- 
agament device 20 to connect to two separate networks 
es discussed further below. As seen in Figure 2, network 
Interfaces 44 and 4S each have respective protocols 48 : 
and 49 for supporting communication of network man- 
agement device 20 over network 10 with other devices 
on network 10, For example, protocols 48 and 49 can 
Include, but are not limiled1o,TCP/IP, HTTP.SNIWP, DH- 
CP, and other known network protocols. Including a va- 
riety of known printing protocols. 
[0032J Frontpanel Fnterface 46 provides the Interface 
to front panel 21 pro«ded on nelwork management de- 
vice 20, thereby allowing a user such ae a system a<i- 
minlsErator to monitor and Input configuration Informa- 
tion and other commanrts end instructions to netwoifc 
managemerrt device 20, 

[0033] Fixed disk 50 is one exanrpie (rf a com puter- 
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readable medium that stores prngram instruction se- 
quences wiilch are execsjtabte by CPtl 41 so as to con- 
stitite operating system 51 , front panel Interface driver 
52, network interface drivers 53, directories 54, servers 
65, software modules 56, web pages 67, print Jobs 63, 
print q ueue poiloy rules 59, print drivers 60, print queues 
61 , and other files 62. Operating systwn 51 can be an 
operating system sicH as DOS, or a windowing operat- 
i ng system for networks such as Windows NT, or can be 
another opsratlng system such as Unix, Front panel In- 
terface driver 52 is provided for supportinfl front panel 
Interface 46 to communicate with front panel 21. Net- 
wotk Interface drivara 53 support networlt interfaces 44 
and 45 Ibr allowing network management device 20 to 
oommunteate with two s^arate networi<s, as discussed 
above. Directories 54 contain directories for use to in> 
plsment the present invention for managing a plurality 
of prim devices on the netwo rkandarediecussedfurtfier 
beiow. Servers 55 contain necessary protocol servers 
and other servers for implementing the present inven- 
tion and are discussed further below. Software modules 
58 are utilized to Implement the present invention as dis- 
cussedfurtherbelow. Wsb pages S7 eon^rlse web pag- 
es which are aocasslble by users on network 1 0 or by a 
system adnnlnistrataron network lOtoaccessfunctlonel 
services of printing devices on network 1 0 £Uid to man- 
age the configutation of network management device 
20 and of a plurality of prirting devices which are man- 
aged by network management device 20 as described 
further below. Print jobs 58 consist ol print jobs received 
by network management devtee 20 from users on net- 
wwk 1 0, such as workstattons 11 and 12, for sending to 
printing devices managed by network managemenl de- 
vkis 20, Print queus policy rules 59 conprise a prede- 
termined set of rules andi'or rules entered by a system 
actninistrator for governing how print queues as creat- 
ed and published for each of the printing davkses which 
is managed by network management device 20 as dis- 
cussed further below. Print drivers 60 are print drivers 
for supporting the various printing devfces managed by 
network man agemsnt device 20 and print queues B1 are 
print queues created for frie printing devices manage- 
ment by network management de\^ W. Lastly, other 
files 62 comprise othwfiles and applications necessaty 
to implement the presait InvenUon and to provide addi- 
tional functionailty to network management device 20. 
[0034] Figure 3 Is a block diagram for showing the 
contents of directories 64. Speolf loally, directories 54 In- 
cludes device management directory 70, print queue 
configuration directory 71 and servless dlraetories 72. 
Devioe management directories 70 include one or more 
dance managBmsntdirectory which is used to store net- 
work Identification and conflguralion infomiation for 
each piintl ng device managed by network mariagsment 
devICQ 20 and is explalrted In fucthsr detail below. Print 
queue configuratton directory 71 is a directory which 
contains printer identif fcatlon infonnation and printer ca- 
pability Infonnation along wtti other infoimationfor each 



print queue whidi is created corresponding to a printing 
device managed by network management device 20. 
Services directories 72 indude a variety of services di- 
rectories fcs- backing and managing the functional serv- 

s toes supported by one or more network management 
devices lorthe plurality of printing devtees supported by 
the network management devices. Services directories 
72 Is discussed in more detail below. 
10035] Figure 4 is a block diagram for explaining the 

10 contents of servers 5S. As seen in Figure 4, ssr/ens 55 
includes DHCP server 75, web server 76, print server 
77andSNMP ag«it78. DHCP sender 75 allows network 
management devtee 20 to assign iP addresses to the 
pi urality of printing devkies which It manages, as well as 

IS to other devices on netwoik 10. DHCP server 75 also 
has the capability to provide a software hook to which 
other modules can register, in this manner, when DHCP 
server 75 assigns an IP address to a printing devie© on 
network 10 and then receives an address aeknowledg- 

20 ment message from the printing device, DHCP server 
7S noUflBS, through the software hook, the registered 
software module of the IP address of printing device. 
This Is used to trigger a discovery module to then pe^ 
form targeted disoovey ol the pilnting device, as ds- 
cussed more fully herein. In the alternative, networit 
management device 20 can be configured lo disable 
DHCP server 75 when an sxternal DHCP server is uti- 
lized on network 10. This functionality Is discussed in 
further detail beiow. Web server 76 is atypical web serv- 

30 er and is used lo publish web pages maintained by net- 
wori< management device 20 to oUier entitles on net- 
work 10, euDh as woritstatbns 11 and 12, or server 14. 
Print server 77 is a prini server for managing print 
queues for one or mors printing devices managed by 

38 network management devioe 20. Lastly, SNMP agent 
78 allows netvimrit management devioe 20 to communi- 
cate with oCiar neiworlc devices such as priming devic- 
es , over nehMOl* 1 0 in order to sand and receive netwo rk 
configuration informalion and other information related 

■w to the printing device. Prderably, SNMP agent 78 Initi- 
ates SNMP communicatlor) between network manage- 
ment device 20 and oOier network devices whteh con- 
tain an SNUdP agent for responding to the SNMP com- 
munications. 

IS [0036] Figure 6 Is a block diagram tor explaining th e 
contents of software moi^lGs 56 which includes DHCP 
listening module 80, virtual device moduiesSI , tuncttori- 
al application modules 82, print queue seivlae module. 
83, dlscoveiy module 84, and |»1nt queue service man- 

so ager moAila 85, and discovery service manager nwdule 
S7. DHCP listening module 80 Is a module whteh can 
be used when an external DHCP server Is utilized out- 
side of netwrork management device 20, Instead of DH- 
CP server 75. In such a configuration, DHCP listening 

ss module 80 can be used to detect printl ng devices on net- 
work 1 0 based on the assignment of an IP address to a 
printing device by the external DHCP server. This f unc- 
tionality of DHCP listening nwduic 80 is discussed more 
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fully below. 

[00871 Virtual device modules 81 oom[mse one or 
mote virtual device module whtch can be Inlllated In cor- 
respondence to one or more printing devices supported 
by network management device 20 so as to extendlunc- 
tbnal capability of the printing dQvlces, For exampla, a 
virtual device module may be executad to provide se- 
cure printing functionality on behalf oi printing devices 
Which are managed by networl« management device 20 
and which do not have secure printing functionality em- 
bedded therein. It stiould be appreciated that such ad- 
ditional functionality can also be Implemented in soft- 
ware without the use of a virtual device module. 
[0038] Functional application modules B2 comprise 
modules for performing various applcationa such as 
^e^work secu re printing, and which interface with virtual 
device modules 81 Id implement the functional services, 
such assecureprinting, which are not directly suppoited 
by one or more printing devices managed by network 
managementdsvice 20. Functional application modules 
are discussed in more detail below. Print queue servtas 
module 33 interfaces with dlsooverymoduie 84 to create 
a new print queue whan a new printing device Is dlscov- 

[00391 Discoverymodule 84 is a module which is used 
to perfonn discovery on detected printing deirtces on 
netwo rk 1 0 so aslo obtain Information regarding a print- 
ing device's network settings, and functfonal capabili- 
ties. Depending on the mode of operation of network 
management device 20, discovery module 84 can re- 
ceive notification of a detected printing device through 
a software hook from DHCP server 75, Ihrnn classic dis- 
covery methods and/orfrom DHCP lielening module BO. 
The functionality of discovery module 84 and print 
queue service modui e 83 is discussed in more detail be- 

IP040] Print queue service manager module 35 Is a 
management application which allows muWpte netwotic 
management devices on a same netwoik to avoid eon- 
fusion regardingthe detection and discovery of printing 
devices across the network and to distribute and share 
the processing load of supporting the various printing 
devices across the network between the multiple net- 
work management devices based on available resourc- 
es of each network management device and based on 
the location of each nehwork management device within 
the network. Print queue service manager module 85 is 
discussed in more detail below. In a similar fashion, dis- 
covery service manager module 87 manages the dis- 
covery modules among multiple networi< management 
devices to prevent confuekin in the detection, discoveiy 
and managsment of printing deirtces. Discovery service 
manager module 87 also has the capability to distrbuta 
the load tor performing discovery of printing devices on 
a given network between mult^le network management 
devices. This fundtonallty Is discussed in move detail 



[00411 Turn ing to Rgure 6 , web pages 57 is depicted such as a system 



which contains network configuration web page SB, 
queue service web page 88, and print queue web page 
89. Network configuration web page 86 allows a user, 
prelerably a system ac^inistrator, to have a web-based 
interface For managinglhe configuration and operational 
parameters of network management device 20, or of 
multiple network management devices, at a single loca- 
tion, In addition, network configuration web page B6 al- 
lows a us sr, such as a system administrator, to configu re 
and manage the printing devices which are managed by 
network management dewoe 20. Queue service web 
page 88 allows a user, such as a system administrator, 
to aocass and manage the print queues for all printing 
devtees mwaged by natwork management devtee 20 
and by any other network management devices rssidrig 
on networtc 10. Queue servioe web page 88 therefore 
allows a system administrator to view and manage all 
printqueues supported by network management devtee 
20 andothertjeiworltmanagement devices, and to view 
and manage print jobs within each respective print 
tpjGue. Print queue web page 89 Is a web page that is 
aecBssibie to users of network 1 0, such as workstations 
11 and 12, in order to publish in one location all available 
print queues managed by network management device 
20 and any other network management devices on net- 
wori< 10 so that a user can quickly and efficiently find a 
needed print queue and can also download print driver 
corresponding to the printing device associated with' a 
designated print queue. 

[0042] Figure 7 Is a block diagram for explaining one 
of device managementdlrectories 70. As seen In Figure 
7, the device managemwit directory is utilized for con- 
taining identlficaJion and networkconfiguration informa- 
tion with respect to each printing device detected- and 
discovered by fteemliodlment of the present invention. 
In particular, device management directory 70 contains 
a plurally of entries 90, each entiy conresponding to a 
parlloular printing device which has been detected and 
discovered by network management device 20. Based 
on information discovered by network management de- 
vice 20 from the respective device, a separate entry Is 
created for the printing device and identification infor- 
mation related to the printing device, along with network 
config uralion infomnatton of the printing device, is stored 
in the entry. For example, each of entries 90 has a Held 
for entering the MAC address 91 of the corresponding 
printing device. In addittan, each enb7 has a corre- 
sponding print device type 92 and IP address 93 for the 
printing device associated with the entry. Lastly, network 
configuration infonrtation 94 contains network-related 
Intomiation assodatsd with the printing device for the 
respective entry, such as domain name and other net- 
work setting Infoimetlon. In this manner, a directory Is 
provided f or maintainiig identlftoatfon infonnation and 
network conflf^raflon Informatlor of each printing de- 
vice managed by network management device 20 for 
efftelent access and management by a network user, 
or. Whefi mors than one 
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network management device is present actDss networit 
1 0, other device management directories are created to 
provide a common iocation for mainialnirtg identity and 
nelworlt configuration Inlbnnationfbrall printing devices 
managed by all network maiagemert devices on the 
network. This functionallly Is discussed in more detail 

[0043] Figure 8 Is a block diagrsim for explaining print 
queue configuration directory 71. In particular, print 
queue configuration directory 71 contains a plurality of 
entries corresponding to each print queue which is cre- 
ated by the present Invention for each printing device 
which Is detected and discovered. When a print queue 
Is created for a printing device, the configuTBtion infor- 
mation related to the print queue Is stored in an entry in 
print queue configuration directory 71 to maintain all 
print queue configuratbn krfonmation in a common lo- 
cation. As seen In Bgure 8, each entry in print queue 
configuration directory 71 corresponds to a separate 
print queue and contains infonnalion fields for IP ad- 
dress 100, MAC adcfrese 101, print queue name 102, 
printing capabilities 1 Q3 and server 1 05. IP address 1 00 
contains the IP address of the printing device con-e- 
sponding to the print queue entry and MAC address 1 01 
also corresponds to ttie MAC address for the printing 
devlca. Print queue name 102 Is a name which is de- 
tected by discovery f ro m the correspo n ding printing de- 
vice or, if it is not detected, a name is generated when 
the print queue is created. For example, p-lnt queue 
name 102 may comprise a name which fs simply the 
make and model of the printing dsvics which is discov- 
ered by network management device 20 from the print- 
ing device. In a similar fashion, printing capabilities 1 03 
COTtalns printing capabilities of the printing device as- 
sociated with the print queue entty. For examp'^. Point- 
ing capabilities 103 can Inetuds, but Is not limited to. 
colorprlnting capabllidea, recording shest-elze capabm 
ily such as letter and/ior A4. and resolution capabllHies. 
Setver 1 05 Is the identity of the network management 
device iflrtiloh is maintaining the print queue for a given 
prlnllng device. For example, In a network environment 
hanging multiple network management devices, different 
print queues may be distributed among the multiple net- 
wortc management devices in order to balance the 
processing throughput and memory load required to 
maintain the print queues. 

[0044] Figure 9 Is a block diagram for e)^laining the 
lunotlonality of network management device 20 in the 
network environment of network 10. As seen In Figure 
9, DHCP server 75 is provided In networi< management 
device 20 for supporting DHCP communications ever 
network 10 using the DHCP protocol. In particular, DH- 
CP server 75 can be enabled, such ae by a system ad- 
ministrator through front panel 21 , to respond to all DH- 
CP address requests on network 1 o for an IP address. 
In this owrfiguraHon, DHCP server 75 supports a soft- 
ware hoofc to which dTscovery module 84 has preregis- 
tered. When DHCP server 75 receives a DHCP address 



request from a device on neSwor1« 1 0, DHCP server 75 
responds to the requesting device with an assigned IP 
address. When DHCP server 75 receives an address 
acknowledgment message from the requesting device, 

s DHCP sen/er 75 uses the software hook to notify dis- 
covery module 84 of the assignment of an IP address 
to the requesting device. Discovery module 84 can then 
determine if the requesting device is the type ol network 
devicefh at discovery module 84 should perfonn discov- 

'0 ery on, and If so, discovery module B4 sends a discovery 
request message to the device to obtain information re- 
garding the device's network settings, ae well as device 
capabiiiiies and configuratton. A predetamiined range 
of MAC addresses can be used by dlscoveiy module 84 

'5 to determine whether a devfce dtetected by DHCP server 
75 Is onefor which discovery module 84 should perform 
disoovety. In addBon, a predetemilned MAC address 
range may also be used by DHCP server75 so that DH- 
CP sen/er75 will only provide assigned IP addresses to 

20 a prelen-ed set of network devices, such as networic 
printers. Preferably, discovaty module 84 compares the 
MAC address of Ifie address acknowledgment message 
to the pradetemnined MAC address rangs to determine 
if the device is a networic printer that should be dlseov- 

^5 ered and managed by n^ori< management device 20. 
[0045} In the alternative, network management de- 
vice 20 can also beconfigursd to disable DHCP server 
75, such as by a system administrator either through 
front panel 21 or through network configuration web 

30 page 86. For example, when an extemal DHCP module 
Is used DHCP server 75 Is disabled to prevent address- 
ing conflicts and discovery module.84 conducts classic 
discovery to discover all printing devices on network 10. 
Such classic discovery of the printing devices can In- 

3B elude, but is not limitBd to, known techniques such as 
using braadcsst discovery messages, jinnglng through 
a list of IP addresses, router table walking, and DNS 
lookup. For example, an SNMP broadcast discovery 
message can be sent andthen discovery module 84 can 

^o send a targeted SNMP discovery request to each re- 
sponding printing device. In the alternative, discovery 
module can ping through a list oflP addresses and then 
send a targeted SNMP discovery request to each re- 
sponding printing device. As anottier alternative, discov- 

"5, ary module 84 can obtain rmiter tables from the routers 
on the network and then send an SNMP discovery re- 
quest to each printing device having an IP address In 
tie routing tables. Lastly, discovery modulo 84 can ob- 
tain a list of assigned IP addresses from a DI^JS server 

so on the network and then send an SNMP discovery re- 
quest to each priming device having an IP address in 
the list. It can be appredated that other known methods 
of discovery can be used by discovery module 84 to dis- 
cover printing devices on network 10 when an external 

ss DHCP server Is used Instead of DHCP server 75 In net- 
work management device 20. 

[0046] in addition to dassc discovery methods, DH- 
CP listening module 80 can be used to detect an IP ad- 
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dress acknowledgment message for a new nequesling 
printing device on network 10. In part'cuiar, DHCP lis- 
tening modute 80 detects DHCP address acl«nowlG(lg- 
ment messages whldi oontaiti an IP addrEss for a new 
printing device on network 1 0. For exannple, after boot- 
^3 of netwot1< managament devlcs SO In the configura- 
tion wheta an external DHCP server b utilized, discov- 
ery nriodLle 84 uses classic discoyety methods as dis- 
cussed above to discover the printing devices existing 
on network 10. 

£00471 After using such classic dleoovery, DHCP lis- 
tening module BO can then be used to delect printing 
devices whidi sut)sequently become operational on 
network 10 by detecting the !P address acknowledg- 
ment message sent from the DHCP aerverto tfie newly 
incorporated printing device to the external DHCP serv- 
er. In this manner, DHCP listening module 80 can be 
used to augment classic discovery in order to supple- 
ment ttie llet of iSscovensd printing devices after friitlal 
boflt-up of nstworlt management device 20. DHCP !ls- 
tenir^ module 80 also uses a software hook, to which 
dieoovary module 84 has prereglstered, to notify discov- 
ery module 84 when a newly incorporated printing de- 
vice has been detected. Discovery module 84 then Ini- 
tiates adiscovsryprocessforobtaining information from 
the newly Incoiporated printing device, as discussed In 
more detail below. OHCP llstsnlng module 80 can also 
use a MAC address range in order to [Isten only for IP 
address acknowledgment messages corrasponding to 
a particular class of nelworfc devices, such as netwotic 

£0048] As discussed above, when an extemsl DHCP 
server is used, discovery module 84 uses classic dis- 
covery methods to discover prir^tlng devices on network 
10, after whkih DHCP listening module 80 can be used 
to discover subsequently incorporated printing d&Aaes. 
On tiie other hand, whan DHCP server 75 is utilized, 
disoQvery module B4 is notified ifirough the eoftware 
hooKTrom DHCP seiver76 of a detected printing device. 
Regardless of the mannerin whicti discovery module 84 
bacomes aware of a detected printing devk», discovery 
module B4 Initiates discovery of inromtation from the 
printing device. Prefer^ly, discovery module 84 sends 
an SNMP information request to Ihe detected printing 
device by using the IP address of the detected printing 
device. The detected printing device then responds with 
an SNIWP InformaBon message to prai\«de the requested 
Infoimation to discover/ mcdule 84. Discovery module 
84 creates an entry for each discovered prlntir^g device 
In device management directory 70. As discussed 
above, the entry corresponding to each discovered de- 
vice In device management directory 70 Includes the IP 
address, MAC address, printing device type and net- 
wotlcconflguratlon Information oon:aspor»dlng to printer 
16. Dlacoveiy module 84 also notifies print queue serv- 
ice module 83 o1 each cfscovered printbig device so that 
print queue service module 83 can create a new print 
queue for the printing device and i^ace the new print 



queue In print queues 61. Print queue service module 
83 a!so creates an entry in print queue configuration dl- 
retaory 71 which contains identification infomiatlon for 
the printer, such as IP address, MAC address and print- 

s ing device type, as well as a print queue name and print- 
ing device oapabiiities. In this manner, the network con- 
figuration of printlngdevlces Is easily managed and print 
qu eues are efficisntly created and maintained tor the de- 
tected printing devices. 

10 [0049] Although the block diagram of Figure 9 shows 
that network management device 20 is only using one 
a! network Interfaces 44 and 45 for connecting to net- 
work 1 0, another configuration Is suppoited by network 
management device 20 in which one of the network in- 

'5 terfaces Is used to connect to another nsfworlt, such as 
a local network on which only printing devices reside. In 
such an environment, DHCP server 75 can be config- 
ured to respond only to IP address requests from print- 
in g devfces on tfte second tocal n etwork, th ereby leaving 

20 DHCP server 34 of server 14fo respond to all other IP 
address requests on network 1 0. 1 n this manner, printing 
devices can be physically isolated from all other network 
devices on network 10 to prevent unauthorized use and 
managed use of the printing devices connected to the 
second local networi<thrauc#i network management de- 
vice 20. The furctionedity of this embodiment Is cfis- 
oussed In more detail below. 

10 OSO] As also seen in Figure 9, weh server 76 allows 
web pages such as those described with respect to Fig- 

^0 ure 6, to be published overthe network to network users, 
such as a user at workstaHon 12 or a network adminis- 
trator atsen/er 14. Lastly, function application modules 
82 can provide networitnivldefuncBonal capabllitias for 
the printing devices managed by nelvwrk management 

ss device 20 and irtterface with virtual device containers Bi 
for suji^ortlng such networi< applications on behalf of 
printing devfcee managed by networtt management de- 
vtcs 20, For example, luncMonal application modu les 82 
may include a secure printing application which allows 

40 userson networi<lOloprovldsprintJobstoprinlingde- 
vlcee managed by networt<management device 20 in a 
secure fashion. Even though the printing devices do not 
have the embedded functionality for supporting secure 
printing, virtual device confainCTS 81 act on behalf of 
their respecHve printing devices to support such func- 
tionality. In this manner, network management device 
20 is an extendable management tool for efficiently 
managing printing devices on a networ1< whereby addi- 
tional functionality can be added depending on ttie 

so needs of the particular network. 

[0051] In addition, network management device 20 
can control a network device which it manages, such as 
a network printer, so as to reconfigure the network de- 
vice for offlclenl operatjor under the management of 

ss networi< management device 20 . For example, if a nel- 
woric printer is connected to network management de- 
vice 20 over the tocal network, then network manage- 
ment devfco 20 can use SNMP messages to reconfigure 
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ths network printer, Such reconflguratfon of the network 
printer can include, but is not limited to, instructions for 
the network printer to stop supporting certairj protocoia 
and to only use ttie protocol which networlcmanagemsnt 
device 20 usesto communicate with the networl<prinler. 
[0052] Figure 10 is a flowctiart depicting a procsss 
perfonnfied by networit management device 20 to create 
print queues corresponding to network printing devices 
discovered on networic 10. As discussed above, discov- 
ery of natworit printing devices on network 10 is coordi- 
nated through discovery module 34. In step SI 001 , the 
discovery process Is Inltiatedwhen discovery module 34 
Is activated by networit managennent dOTlC620. In step 
S1 002, discovery module 34 daterminos if network de- 
vices connected to networic 1 0 have been detected and 
assigned I P add resses prtorto dlscoveiy n^ule 84 be- 
coming active. Checking for previously detected net- 
work devices may occur in ditferentwaye depending on 
the manner In which discovery module 84 is being noti- 
fied about newly datected network printing davloss. For 
example, If DHCP ser/er 75 is active and assigning new 
IP addresses to requesting network devices, discovery 
modulo 84 wilt query DHCP server 75 for ail network 
printing devices that have been assigned IP addresses 
prior to discovery module 84 becoming active. On the 
other hand, If DHCP server 75 is not active and an ex- 
ternal DHCP server, such as DHCP server 34, Is being 
utilized to assign IP addresses to requesting network 
devices, discovery nnodule B4 utilizes classic discovery 
methods (as discussed above) to detect existing net- 
work devices. Accordingly, discovery motble 84 can 
identify all network devices connected to the network 
and assigned IP address prior to discovery module 84 
becoming active, 

[0063] if thereare no existing network devices on net- 
work 1 0 vrhen discovery module 64 Is initialized, discov- 
ery module 84 waits for noUlicatlon of a new device in 
step SI 004. Notiflcat'on recshrad by discovery mcduSe 
34 may be limitad to network devleee with epeclfic IP 
addresses or specific MAC addresses In order to limit 
wWch network devices on network 1 0 vl^ill be supported 
by network management device 20. For ttas embodi- 
ment, WB are assuming that discovery module 84 will 
only be notified of newly discovered priming devices. 
Notification of a new devfce may come in different ways 
asdsscrilaed earlier. For example, asoflware hook with- 
in DHCP server 75 will notify discovery moduia 84 of a 
new network device when an address acknowledgment 
message is received by DHCP server 75 from a network 
devioe that requested an IP address. In the altenratK/o, 
when an external DHCP server Is being used, DHCP 
listening module 80 will listen on network 10 for an ad- 
dress acknowledgment message Uam a network device 
requesting a>r address from sn external DHCP server 
and notify diecoveiy module 84 of any eucti network de- 
vice. Regardless of themannarln whlt^h discovery mod- 
ule 84 Is notiried of a new printing devk», the notification 
includes suflicient identif cation information of thai print- 



ing device to allow discovery module to communicate 
With the printing device. Such infonnatiorr might inoiude, 
but is not limited to, the IP address and the H^AC address 
of the newly detected printing device. 

5 [0054] If discovery module B4 has been notified of a 
new printing device, or in step SI 002 an existing printing 
device has been fo und, the print queue creation process 
proceeds to step S 1 005 where discovery module B5 ob- 
tains additional information from the printing device. For 

'c purposes of Ihle deecriptton, assume that printer 18 is a 
newiy detected printing device. In step S1 005, discovery 
modulo 84 sends an Information request message to 
printer IB via SNMP agent 78 using the IP address pm- 
vkfed in the notification. In response to the request mes- 

« sage, printer 18 sends a response which includes infor- 
mation indudlng, but not Smiled to, the type and model 
of printer 1 8, as well as infonnation regarding the avail- 
^le hrnctkins and capatMBties of printer 1 8, The infor- 
mation might also Include available paper sizes, color 

so oapabilitiea, print speed, resolution, etc. As discussed 
above, discovery module 84 uses this information re- 
ceived from printer 1 8 to create an entry In device man- 
agement directory 70, Additionally, discovery module 34 
fonvards this information to print queue service module 

25 83 in step S1 006 so that print queue eenrtes module 83 
can use the information in the creation of a print queue 
con-esioondirgto printer 18. 

[Q05B] In step SI 008, print quoue esrvice module 33 
creates a print queue corresponding to printer 18, and 

so configures the print queue using the infomnation, siich 
as the addresses, printeriype, configuratron and capa- 
bilitiss, obtained frem printer 1 8 via SNMP agent 78 by 
dlscw»y module 84. The created pnm queue is named 
according to a set of predetermined oiies set up by a 

SS network administrator. For example, the print queue 
may be named according to the make, model, IP ad- 
dress or other attributes (or combination ot attributes) of 
the corresponding printer. Additionally, a print queue 
name may be obtained from printer 1 8 in the information 

■to obtained by discovery moduie 84. Once configured, the 
newly created print queue Is stored within print queues 
61 . Accordingly, a print queue can be created and con- 
figured automaticaByfora newly detected network print- 
ing device (or a previously detected printing device) 

« without requiring a network administrator to manually 
enter the configuration infomnation, 
[0056] fn addition to creating a print queue to be as- 
sociated with piinter 18, print queue service module 63 
creates a print queue entry In print queue configuration 

so directory 71 . Aa cHscussed d)ove, print queue configu- 
ration directory 71 eontains a plurality of entries corre- 
sponding to print queues created and configured by net- 
work management devlee 20 thereby providing a com- 
mon location for print queue configuration information 

5s for all existing print queues on networl< 1 0. As shown in 
Fig. S, each entry in print queue configuration dlredoiy 
71 contains fields for IP address, iWAC address, print 
queue name, printing capabilities and the server man- 
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aging the print queue. The fields for eacdi entiy arecom- 
p leted by print queue service module 83 using the Infor- 
mation used in creating and configuring tj>e particular 

[0057J As mentioned earlier, print earvar 77 is a print 
server for managing the print queues of one or more 
priming davieee managed by network management de- 
vice 20, Once a print queue Is created and configured 
by print queue service module 83, thaprintqueue is reg- 
istered witli print server 77. Print server 77 then pro- 
ceeds to publish and rriel<e tiie print queue available to 
dlent workstations connected to network 1 0 using con- 
ventional protocols sucdi as SMB. In addition, print serv- 
er 77 may utilize print queue policy rules 69 to regulate 
use of the print queues by dient woriwtaHons connected 
to network 10. 

[0058| Network mfflnagement device 20 maintains 
print queue web page 89, which is stored within web 
pages 57, using the print queue entries In print queue 
configuration directory 71. As discussed above, print 
queue wob page 89 Is a wsb page accesslbis to users 
of network 10 In which all available print queues man- 
aged by nehvork management device 20 and any other 
nelworkmanagement devices connected on networli20 
■ are published in a single iocatio n . Wefa server 76 is used 
to publish print queue web page 39 over networlt 1 0, 
thereby allowing a network user to access the listing of 
availshle print queues using either a workstation, lii<e 
workstation 12, or a server, like server 14, 
[0053] Figure 11 depicts a process for configuring a 
client workstation to utilize a print queue corresponding 
to one of the netwoik printers, su(rfi as printer 1 8, In step 
S110I , print queue web page 88 is opened at worisste- 
tton 12 using user interface 29 and a conventional 
browser installed on host praoessor 26. Viewing print 
queue web page 89, a network user at workstation 1 S 
can search a single listing of all available print queues 
on networii 1 0 and select a partiouler print queue. Using 
user Interface 29, a network user may select a desired 
prim queue. Selection may be performed by typing in 
the print queue name within user interface 29 or by se- 
lecting a link associated with the desired print queue 
writhin print queue web 89 page uang a pointing device 
such as a mouse. 

IPOBO) in step S1 102, network management device 
20 receives the selection from the available print q ueues 
made by the user at woskstation 12. Network manage- 
ment device 20 then searches print drivers 60 for the 
appropriate print driver associated with the selected 
print queue. In sitep S1104, Networi< management do- 
VKO 20 conf gu res the client workstation by sending and 
installing the appropriate print driver from print drivers 
60 on woricstatlon 12 via networtt 1 0. Once the print driv- 
er Is Installed on workstation 1 2, In step S1 1 05 network 
management device 20 establishes a connection be- 
tween wortcstatlon 12 and print server 77, thereby allow- 
ing print jobs to be sent from workstatioii 1 2 to the se- 
lected print queue. The present invention is not limited 



to the mettjod described above for configuring a ciien!: 
workstation. For exampte, the network and the client 
woricstatlons may utilize an operating system and print- 
ing protocol which do not uGlize print drivers, such as a 

s UNiX basedsystem. inthatcase, network management 
device 20 would exedute the necessary fu notions in step 
S1 1 04 to make it posslbleforthe requesting client work- 
station to establish a connectton In step S1105. 
[0061 ] In the oou rse of manag Ing a computer nelwo rk, 

10 network devlcss may need to be relocated or replaced. 
When a device is relocated, it may need to have a new 
IP address assigned to It for oommunlcatlon within the 
natwortt. In addftlon, when dynamic hosting protocols 
such as DHCP are used to administer I P addresses, sit- 
uatlons may arise where a network device is assigned 
a new IP address. If a networit printing device is as- 
signed a new IP address, it is essential that the print 
queue associated with that priming device is updated 
wrtti the new IP address in orlerto maintain consistency 

^0 for the client woritstatlons connected to that particular 
print queue for printing purposes. The flowchart depict- 
ed in Figure 12 demonstrates a process for automating 
thetask of updating print queue configurations with new 
IPaddrsaaea. 

35 [0062] As described with reference to Figure 10, ei- 
ther by DHCP sen/er 75 or by DHCP listening module 
80 detects the assignment of IP addresses to networit 
devices and notifies discovery module 84. For the pur- 
poses of this example, assume printer 18 has been re- 

30 iDcated on network 10 and is assigned a new IP address 
by DHCP server 75. In step S1201 , the assignment of 
an IP address to printer 1 8 Is detected, in step S1202, 
cfiscovery module 74 Is notffiod that printer 18 has been 
assigned a new IP address, and discoveiy module 84 

35 la provided with the IP address assigned to printer 18 
and the MAC address of printer 18. 
I0Q63] Upon receiving noilflcatlon that printer 16 has 
been assigned an IP address. In step SI 303 discovery 
module 84compares the MAC address of printer 1 8 with 

^0 those listed i n the entries of devroe management direc- 
tory 70. Since printer 18 was previously connected to 
network 1 0. an entry is found under the MAC addnsss 
of printer 1 3 together with its previous i P address. Usin g 
the pair of address (IP and MAC) from the entry, print 

45 queue ssn/ice module" 83 can Identify a previously cre- 
ated print queue associated with printer 1 a by referring 
to print q ueue configuration directoiy 71 . Once the print 
queue is identified, the process proceeds to'stap S1206. 
In step SI 205, discovery nrodule 84 instructs print 

sa queue sen/ice module 83 to update the configuration of 
the printqueue In print queues 61 associated with printer 
1 8 so thatthe IP address reflects the n swiy ass ig ned 1 P 
address, in addltton, in step SI 206, printqueue service 
module 83 updates the IP address entry for the print 

55 queue in print queueconfiguratlondlrectory 71 to reflect 
the new IP address of printer 18. Accordingly, all net- 
work users with connectkinsto the print queue associ- 
ated with prirter 18 will be able to mairstain their con- 
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nactlons without fntetruptlon due to ttie IP address 
change. Additionally, the network adminisftator is notre- 
quired to manually change the conliguration or entry in 
print queue configuration directory 71. 
[0QS4| The process described with reference to Fig- 
ure 12 is an expansion of the process described in step 
S1 004 with reference to Figure 10. In the event that no 
mateh is found by dlscoveiy tnodule 84 in step S1203, 
the detected networic device lias not been prsMouety de- 
tected (or at least not wthin a predetemnined time 
trame). The process then proceeds to step S1005 within 
Rsure 10 and a print queue Is created aocordlng to the 
process described tiiere. 

[0065] In addition to print queue web page 39, net- 
worK management de\flce 20 also maintains queue 
service page 88, which allows users, preferably nstworlc 
administrators, to access and manage the print queues 
associated with printing devices managed tiy network 
management device 20 and any other networicmanage- 
ment devices connected to networit 1 0. Wab server 76 
publishes queue service page 38, thereby allowing a us- 
er to access the page from a server, such ae server 1 4, 
using user interface 32. 

[MSB] Queue service web page 88 provides a user 
with many functions. For example, using queue service 
web page 88, a user can perform queue management 
functions including, but not ilmlledtD, manually creating 
or removing printqueuee, pausing and resuming the (v- 
eration of a print queue, purging a print queue, and ed' 
ISngthedriver associated with a print queue. In addition, 
queue service web page 88 allows a user to manage 
individuai print jobs within individual print queues. For 
exannpie, a print job may be paused, restarted,, can- 
celled or reordered. Accordingly, queue service page as 
affords a user a large amount of conbtjl over print 
queues associated with the printing devices of network 
10, 

[0067] As msntloneci above, queue servlcs web page 
88 allows a user to manage existing print queues on net- 
work 1 0. Using queue service web page 88, an admin- 
istrator may rename the queue associated with printer 
18 using queue seri^ice web page 88. However, if the 
name of a print queue is changed, all network devices, 
such as workstation 12, that use that particular print 
queue, will no longer have a connection with printer 1 B. 
Each network device with a connection to printer 18 
must learn the nevir print queue name oT the print queue 
as$e«8ted with printer 18, and the conflguration on 
each nelwo rk device must be modified to reflectthe new 
print queue name, Additionally, a network adnlnlstratcir 
may reassign a particular print queue to a different send- 
er during network administration or to provide for load 
balancing. As with changing the name of a print queue, 
. ail network devices with a connection to prinlw 1 8 must 
have their connection updated to reflect the new server 
In order to continue to use printer 13 conesponding to 
the partiouiar print queue. 

[P06B] Figure 1 3 is af lowchart depicting a process for 



updating print queue connections when the identifica- 
tion infonnation of a print queue has been changed, For 
example, the name of a print queue may be changed to 
provide for easier identification of a particular print 

s queue. Additionally, a print queue may be moved to a 
different server by a network administrator while organ- 
izing the network or to facSitate load balancing among 
multiple printers available on the network. Regardless 
of the type of change, when the identification Information 

10 of a print queue is modlfted, client workstations on the 
network will no longer be able i» send print Jobs to the 
modified print queue until Iheir connections have been 
updated. 

[0069] In Step S1 301 , the identification infonnation of 
a print queue within print queues 61 is modified either 
by a network administrator or another process operating 
on network management device 20. in stop S1302, print 
queue service module 83 compares the identification in- 
formation Of the modified print queue with the entry in 

so print queue configuration directory 71 corresponding to 
Uie modified print queue, and modifies the entry to re- 
flect the changes made to the particular print queue, In 
step 31 304, print queue service module 83 identifies cli- 
ent workstations connected to network 10 which are 

2s configursd to utilize the modified print queue by query- 
ing print server 77. Finally, in step SI 305, theconnection 
between a client workstation Identified in step SI 304 
and the modified print queue is updated to reflect the 
new identification infomiatkm of the print queue. Ao- 

30 cordlngiy, client workstations connected to network 10 
can continue to use print queues within print queues S1 
regardless of any modifications made to print queue 
identification infonnation. 

[0070] The procedure lor updating a print queue con- 

ss nectlon , described with reference to step S1 305 above, 
may vary depending onthenetworicoonfigurBtion or the 
protocol used for communicating behween the client 
workstation and the printer. For example, when a print 
queue is modified, network management device 20 may 

40 simply notify software installed on the identified client 
workstation of the new identification infonnation using a 
protocol sudi as SNMP. The software would then up- 
d^e theconfiguraUon on the d lent worlcstatfon, Altsma- 
tively, the dient workstation may allow remote cmifigu- 

45 ration thereby allowing a network administrator or a 
module within network management device 20 to re- 
motely configure the dient workst^on with the new 
IdenBfloatlon Infonnatton of the print queue. Other em- 
bodiments may utilize other pnotoeolsauch as LPD. pro- 

^0 vkling a level of indfractlon and allowing the connection 
configuration to be updated within the print server. Re- 
gardless or the updating method being us ed , tt^e present 
invention maintains the connection between a client 
workstation and a prfnt queue without requiring action 

55 from a network user of the client wo rkstation . 

[0071 ] As m enttcHied above, using queue service web 
page 88, an administrator can manually create a print 
queue for a network printing device. lAfisile the present 
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invention can autoniatically detecaa new printing device 
and create a print queue for tliat printing device, situa- 
tions may arise where nnarual creation of print queues 
is required. For example, the auto-create feature of the 
Inveniion may he disabled by an admlnlstrator\rta queue 
service web page 88. Additionally, an administrator n-iay 
designate a maxlnrium number of printing devices or 
may deslgnat9 an IP address (or MAC address) range 
of printing devices to be supported by network nnanags- 
no ent device 20 using queue service web page 88. Upon 
being notified of a newprlnUng device by dlscov^y mod- 
ule 84, print queue service module 83 wll not proceed 
with me automatic creadon oT a prim queue wlien the 
eidsting numlier of print queues being supported by net- 
work management device 20 has readied a maximum 
number set by a network administrator or if the IP ad- 
dress {or MAC address) falls outside of apredetennired 
range. If an administrator wishes to add another print 
queue undsrthsae situations, as well as olfiers, manual 
creation of the print queue must be perfomied using 
quous service wab page88. Figure 14 depicts a proeesB 
for manually creating aptlntqueuefora network printing 
device. 

[0072] In step SI 401 , a user, preferably a network ad- 
ministrator, selects manual print queue creation using ' 
queue sewice web page 68, Queue service web page 
88 then provides an interface for the userto create and 
configure a print queue for a parMcular nelworit printing 
device. In step S1402, thie user is given the option of 
creatin g a print qu eue for either a previously discovered ^ 
printing device or new printing deivlce. If the user selects 
creating a print queuefor a new printing device, the user 
then provides identiflcailion information about the print- 
ing device in step S1 404, thereby allowing networkman- 
agement device 20 to contact ttie printing device over . 
network 10 to obtain additional information from the 
printing devtee. The provided identiflcatlott Informailon 
Includes, but is not limited to, the IP address cf the print- 
ing device as wsli as the type of printing device. 
[0073] If the user opts to create a print queue for a 
previously detected printing device In step S1402. the 
user Is provided with a list of current printing devices. 
The list is generated by referring to devtee management 
directory 70, whicii as described above, contains an en- 
try for each network device detected by network man- 
agemenl device 20. The user then selects from the list 
of cunrent printing devtees in step S140E. Aif^aHveiy, 
the list from whteh the user selects a printing device 
could be generated by discovery module 84 pstfbrmlng 
one of the claasb discovery methods discussed eariler 
to Gctnpile a current Gst of nstwortt dsvices. Onoe dls- 
oovery had been completed by d iscovery module 84, the 
list would then be generated and displayed for ttie user 
to select from. 

[0074] After the user has entered identification i nfor- 
matlon for the printing devfcM inst^ S1404, orseiected 
a current printing device In stop S14Q5, the process pro- 
ceeds to step 81 406 where the parameters requiied for 



configuring the newprintqueue are obtained. Discovery 
module 84 obtains adtfitlonal information from the print- 
ing device using a senrce such as SNMP agent 7B as 
described above regprdirg step Si 005 in Figure 1 0. Ad- 
5 ditionally, the user is prompted for information needed 
to establish other properties of the print queue such as 
load balancing, fail over printing, automatic share recon- 
figuration, ete. Once all the necessaiy Infomiatlon has 
been otitained from tt\e printing de^rioe and the user, 
10 print queue service modula 83 Is provided with the cto- 
tslned information and instructed to create a print queue 
in step S140B. In step S1408, Print queue service mod- 
ute 83 creates a print queue In the manner described 
above regarding step SI 008 fci figure 10. 
« [0075] The present invention has been described with 
particular illustrative embodiments. It is to be under- 
stood that the Invention is not limited to the above-de- 
scribed embodiments and the various changes and 
modlficalions may be made by those of ordinary skill in 
^ the art without departing from the spirit and scopeof the 



A method for managing a plurality of printing devic- 
es connected on a networic, sakl method comprlsin g 
the steps of: 

detecting a printing devtee connected on the 
network; 

requesting information from the detected print- 
ing device; 

receiving the requested information from the 
printing device; and 

cresitJng a print queue for tiia printing device 
based on the received information. 

Amethod accoiding to C^lalm 1, wherein the printing 
device is detected by detecting an address assign- 
ment message sent between an address server and 
the prmting device over the networt<. 

A method accwting to Clafrn 2, wherein the ad- 
dress assignment message is a DHCP message. 

A method according to Claim 2, wherein the ad- 
dress asetgnmentniKissaga contalnsan IP address 
and a MAC address conresponding to the printing 



A method according to Claim 1 , wherein the ptirrting 
device Is detected by sending a request message 
to each of a plurality <rf network addresses and ib- 
ceivlng a response message from The printing de- 
vice located at one of the plurality of network ad- 
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6. Amethod accordingto ClahiS, wherein the plurality 
of network adcJrssses ooirprlses a numefical range 
of IP addresses. 

7. AmathodBccordingtoaaimS.whereintheplurallty 
oi network addressos comprises aplurallly of IP ad- 
drees contained within a routing taUe. 

& Amethod according to Ciaun 1 , wherein theprinlins 
device Is detected lay braadoasUns a naqueat mes- 
sage over the network and receiving a response 
message from the printing device connected on the 

9. A method according to Clain 1 , where the infonna- 
tion is requested by sending an SNMP message lo 
the detected printing device. 

10. A method according to Claim 1, wherdn the re- 
ceived information comprises a lype of printing de- 
vice corresponding 1e the type of the detected print- 
ing device. 

11. A method according to aalm 10, wherein the re- 
ceived Intorrrtatlon further comprtsss printing capa- 
bilities of the detected prirYSng device. 

12. A method aooording to Clokn 1 , further com[H'laing 
thestep of publishing theprintqueuetothe network. 

13. A method acconJing to Claim 12, wherein the print 
queue la published to the networit according to aset 
of predetermined rules. 

14. A method according to Claim 1, further comprising 
the step of creating a print queue entry in a print 
queue coniiguraiion database, the printqueue entry 
including connguration data related to the print 
queue, 

15. A method according to Claim 14, wherein the con- 
figuration data includes an iP address, a MAC ad- 
dress, a print qu«je nsme, a server associated with 
the pnnt queue and printing capabilllies con-e- 
sponding to the printing deirice associated with the 
print queue. 

1 S. A method accordingto Claim 1 4, further comprising 
thaslep of creatinga print queue web page contain- 
ing aplurallty of llnhs representing each of the print 
queue entries in ihe print queue configuration data- 
base. 

17. A method accordingto Claim 1 6, further comprising 
the step of receiving from a worl<stat!on on ttie net- 
work a selection of one of the plurality of linlts on 
the print queue web page, and in response to the 
selection , configuring the wor^aiion to print to the 



print queue represented by the linic. 

18. Amethod accordingto Claim 17, wherein configur- 
ing the workstation to print to the print queue com- 

5 prises transferring a print driver corrBsponding to 
the print queue to the woriietation. 

1 9. A method according to Claim 1 4, further comprising 
tiie steps of: 

10 

detecting a new IP address of one of the plu- 
rality ol printing devices having a conrespond- 
ing print queue entry in Bie print queue conflg- 

updating a configurafion of Bie corresponding 
prirrt queue in response to detecting a new IP 
address of the prirrting demce, so that th e print 
queue is based on the new IP address; and 
updating an IP address in the print queue entry 
20 correspondinglotheprintqueuein responssto 

detecting a new IP address, 

20. A method according to Claim 1 4, further comprising 
the of: 

2S 

detecting new idantificaJion Infonnatlon of a 
prfnl queue oorresponding to one of the pluraJ- 
ity of priTttlrtg de^dces having a corresponding 
prim queue entry in the print queue configura- 

30 tlon database 

updating the identification infomnation in the 
print queue entry coirosponding to the print 
queue in response to detecting the new Identi- 
floalion information; and 

35 updating a connection between a networii 

worketelnn end the print queue witii the new 
idenKfication Infonnatlon. 

21 . A method according to Claim 20, wherein the idarj- 
arication inrojmaticn includes a print queue name. 

22. A method according to Claim 20, wherein Ihe iden- 
tification infomnation IruHudes a server that manag- 
es the print queue. 

S3. A method acooniing to Oeim 1, wherein a print 
queue la not created for the printing device If it is 
deit«TTUned that a number of exlaiing print queues 
Is larger than a predetennlned number, 

ao 

24. A method according to Claim 1 , further comprising 
the 8t^ of creating a queue service web page 
which provides a userinleifaceto a woricstation on 
the network for print queue management, 

55 

25. A method accortSng to Claim 24, wherein the user 
interface proirtdes a process for manual creation of 
a print queue. 
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25. A method according to ClaBu 24, wtierein the proc- 
ess for manual craation of a print queue oranprtses 
ttiB steps of: 

receiving a user selection from ttie user Inter- 
face designating a printing device on the net- 
obtaining information about the printing devics 
In response to recsiNringllie user selection; and 
creadns a print queua, in response to a conn- 
mand input Into the user hterface, correspond- 
ing to Qie prlnflnri device based on the obtained 
Information. 

27. A method according to Claim 25, wher^n the user 
Interface provides afunction for managing print jobs 
contained in a designated print queue. 

26. A method according to Claim 1 , further comprising 

the steps of: 

contlnuQuslypolllngprlntlngitevScss connected 
to the network; 

deternrtining if a configuration of the printing de- 
vices has changed; and 
updating the print queue corresponding to a 
printing device whose configuration has bean 
determined to have c^Bnged, 

29. A network management device for managing a plu- 
rality of printing devices on a nelwoifc, said network 
management device comprising: 

a program memory for storing process steps 
executable to perfomi a nieihod comprisin g the 
steps of (a) detecting a printing device connect- 
ed on the natworl^, (b) requesting information 
from the detected printing device, (e) receiving 
the requested Infonrtation from the printing de- 
vice, and (d) creating a print queue for Sie print- 
ing device based on the received infonnatton; 

a processor for executing ttie process steps 
stored in said program memory. 

30. A nelworl< managemsnt device according In Claim 

29, wherein the printing device Is detected by de- 
tecting an address assignment message sent be- 
tween an address ssiver and the printing device 
over the network. 

31. A network management device according to Claim 

30, Wherein the address assignment message is a 
DHCP message, 

32. A network management device according to Claim 
30, wherein the address assignment message con- 
tains an IP address and a IVIAC address corre- 
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spondir^ to the printing device, 

33. A netwoik management device according to Claim 
29, wherein the printing device is detected by send- 

s ing a request message to each of a plurality of net- 
work addresses and receh/ing a rasponse message 
from the printing device located at one of th a plural- 
ity of network addresses. 

34. A nfihwori< management devkse according to C^aim 
33, wherein the pturaiity of network addrsssGS com- 
prises a numerical range of IP addresses. 

35. A network management device according to Claim 
33, wherein the plurality of network addresses com- 
prises a plurality of IP address contained within a 
routing table. 

36. A networic management device according to Claim 
29, wherein the printing device Is detected by 
broadca^lng a request message over the network 
and receiving a response message from the printing 
devbe connected on ttte netwoik. 

£5 37. A network management devtee aooordiig to Claim 
2S, where the information is requested by sending 
an SNMP messasp to the detected printing devtce. 

38. A networit management dewce according to Claim 
3D 29, wherein flie received Information comprises a 

type of printing demce con-esponding to the type of 
the detected printing device. 

39. Anetwork management devicB according to Claim 
35 38, wharoln the racsivod infomiation further com- 
prises printing capabil'ties of the detected printing 
device. . 

40. A nolworic management devteeaocordlrg to Claim 
29, the method further comprtsing the step of pub- 
llsh*ig the print queue to the network. 

41 . A netWDri< management devtoe according to Claim 
40, wherein the print queue is published to the net- 

is wori< according to a set of predetemiined rules. 

42. A networit management devwe according to Claim 
29, the method further comprising the step of cre- 
ating a print queue entry In a print queue conflgura- 

™ tlon database, the print queua entry including con- 
figuration data related to the print queue. 

43. A natwortt management device according to Claim 
42, whereti the configuration data Includes an IP 

*5 address, a MAC address, a print queue name, a 
server associated with the print queue and printing 
capabiliJIos corresponding to the printing device as- 
sociated with the print queue. 
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44. A network management device according to Claim 
4-2, the method further comprising (he step of cre- 
ating a print queue web page containing a plurality 
of )in Its representing each of the print queue entries 
In th9 print queue configuration di 



46. A network management device according to Claim 

44, the metliod further comprising *e step of re- 
ceiving from a woriatatlDn on ths network a seiec- 
tion of one of the plurality of links on the print queue 
web page, and in response to the selection, config- 
uring the wori<statlon to print to the print queue rep- 
resented by the link, 

46. A network management de^nce acconf ng to Claim 

45, wherein configuring the wwkstation to print to 
the print queue comprises transferring a print driver 
correspon ding to the print queue to the workstation. 

47. A network management device according to Claim 
42, the method further comprising the steps of; 



w IP address of one of the plu- 
rality of print&ig devices having a correspond- 
ing print queue entry irt the print queue config- . 
uratlon database; 

updating a configuration of Uis oonaspondng 
print queue in re^onse to detecting a new IP 
address of the printing device, so that the print 
queue is based on the new IP address; and 
updating an \P address in the print queue entry 
corresponding to ttisfM-int queue In response to 
detecting a new IP address. 

48. A network management device according to Claim 
42, the method further comprising the steps of: 

detecting new identincatlon informatlot^ of a 
print queue corresponding to one of the plural- 
ity of printing devioss having a correeponding 
print queue entiy In the print queue configura- 
tion database; 

updating the Id^lfteation Information In the 
print queue entry corresponding to the print 
queue in response to detecting the new Identl- 
f icEAion inlormation; and 
updating a connection between a network 
workstation end the print queue with the new 
identification Information. 

49. A network management device according to Claim 
4a, wherein the identification information Includes a 
print queue name. 



3r that manages the prirrt queue. 



51. A network management device according to Claim 
29, wherein apnntqueue is not created for the print- 
ing device il it is determined that a number of exist- 
ing print queues is larger than a predetermined 

52. A network management device according to Claim 
29, the method furttier comprising the step of cre- 
ating a queue service web page which provides a 
user interface to a workstation on the network for 
print quGue management. 

53. A network management device according to Clam 
52, wherein the user Interface provides a process 
for manual creation of a print queue. 

54. A network management device according to Claim 
62, wherein the process for manual oreatIor\ of a 
print queue comprises the steps of: 

receiving a user selection from the user inter- 
face designating a printing devbe on the net- 

obtaning Infomiatlon about the printing device 
In response to receiving the user selection; and 
creating a print queue, in response to a com- 
mand input Into the user Interl 



55. A network management device according to Clafrn 
53, wherein vne user Interface provides a function 
for managing print Jobs contained in a designated 
print queue. 

56. A network management dewce according to Claim 
29, the method further compri^g the steps of: 

continuously poilir^ printing devices connected 
to the netwDric; 

dstenmlning If a configuration of the printing de- 
vices has changed; and 
updating the print queue corresponding to a 
printing device whose configuration has been 
determined to have changed. 



e process steps stored o 



computer-readable nnedium, said computer-exe- 
cutable process steps for managing a plurality of 
printing deivlcee on a network, said computer-exe- 
cutable process steps executable ts perform a 
method comprising the steps of: 

detectii^ a printing device connected on the 
network; 

requesting information fnsn the detected print- 
ing device; 

reoeiwng the requested informatibn from the 
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printing device; and 

creating a print queue for the printing device 
based on tlie received infomnation. 

58. Computer-executable process steps according to 
Claim 57, wherein theprinting device is detected by 
detecting an address assignment message sent be- 
tween an address server and tlie printing device 
over the network. 

59. Conl|)uter-exdCUtabls pracsss st^s according to 
Claim 58, wharein the address assignment mes- 
sage is a DI-ICP message. 

60. CoiDputer-exeoitable process steps according to 
Clafm 58, wherein the address assignment rties- 
sage contains an !P address and a MAC address 
con^sponding to the printing device. 

B1. Computer-sxecutabls process steps according to 
Oalm 57, wherein tlie printing devica Is deiscted by 
sending a request message to each of a plurality of 
network addresses and receiving a response mes- 
sage from the printing device located at one of the 
plurality of network addresses. 

62. Computer-axecutable process steps according to 
Claim 6 1 , wherein the plurality of networ^c address- 
es comprises a numerical range of IP addresses. 

63. Computer-executable process steps aooording to 
Claim 81 , wherein the plurality of network address- 
es comprises a pluraiRy of IP address contained 
within a routing table. 

64. Computsr-executable process steps according to 
Claim 57, wheral n the printing devtee Is detected by 
broadcasting a request message over the network 
and receiving a response nnessagefrom theprinting 
device connected on the network. 

65. Computer-execLitable [^ocbss ^eps according to 
Claim 57, where the information is rsquasfad by 
sending an SNMP message to thedetectedprinting 
device, 

66. Computer-executable process steps aooordng to 
Claim 67, wherem the received informatron com- 
prises atype of printing devtee con:espDn(llng to the 
type of the detected printing device. 

67. Computer-executable process steps according to 
Claim 66, wherein the received Infomnation further 
comprisea printing capabilities of the detected print- 
ing device. 

SB. Computer-axecutable process steps according to 
Claim 57, the method further comprising the step of 



pifelshing the print queue to the network, 

69. Computer-executabte process steps according to 
Claim 68, wherein the print q^eue is published to 

5 the network according to a set of predetermined 

70. Computer-execLifabIs process steps according to 
Claim 57, thamethod further comprising the step of 

io creating a print queue entry In a print queue config- 
uration database, the print queue entry including 
configuration data related to the print queue. 

71. Computer-executable process steps according to 
'* Claim 70, wherein the configuration data Includes 

an IPaddress, aMAC address, a print queue nanae, 
a server associated with the print queue and print- 
ing capabili^ corresponding to the printing device 
associated with the print queue. 

72. Computer-executable process steps according to 
Claim 70, the method further comprising the step of 
creating a print queue web page containing a plu- 
rality of finks representing each of the print queue 
entries In the print queue configuration database. 

73. Coraputer-Bxacutable process steps according to 
Claim 72, the tnothod further comprising the step of 
receiving from a workstation on the networic a se- 

3« iectton of one of the plurality of links on the print 
queue web page, and in response to the selection, 
configuring the workstation to print to the print 
queue represented by the link, 

3S 74. Computsr-executabie process steps according to 
Claim 73, wherein configuring the worl^tation to 
print to the print queue comprises transferring a 
print driver corre^nding lo the print quaua to the 
workstation, 

75, Computer-executable process steps according to 
Claim 70, the method furthw comprising the steps 
of: 

■*5 detecting a new IP address of one of the plu- 

rality of printing devices having a correspond- 
ing fwint queue entry in the print queue config- 
uration database; 

updatlr^ a configunatlon of the corresponding 
so print queue in response to detecting a new IP 

address of the printing device, so that the print 
queue Is based on the new IP address; and 
updating an IP address in the print queue entty 
correspondlnglo the prim queue in responseto 
55 detecting a new IP address. 

76. Computer-executable process steps according to 
CImh 70, the method furttier cprnprislng the steps 
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detecting new Identificalion [nrormation of a 
print queue corre^onding to one of the plural- 
ity of printing devices having a corresponding 
print queue entry In the print queue conflgura' 
tlon databsee; 

updating the (danttfleallon Irformation in the 
print queue entry corresponding to the print 
queue In response to detectbig the new Idwtl- 
flcatlon infonnation; and 
updating s connection between a netwoik 
workstation and the prim queue with fiie rtew 
Identification Information. 

13 

77. Computer-executabte process steps according to 
Claim 76, whereti the identification infonnat'an in- 
cludes a prim queue name, 

78. Computer-executable proceee steps accordirtg to so 
Claim 76, wherein the Identification Inlonnaflon In- 
cludes s server that manages the print queue. 

79. Computerexecutalaie process steps accorcfing io 
Cialm 57, wherein a print queiK Is not created for « 
the prlnQng device If it Is detennlned that a number 
of existing print queues is larger than a predeter- 
mined number. 

00. Computer-executable process steps according to 30 
ClEtim 57, the meliiod further com[Hising the step of 
creating a queue service web page which prmrtdes 
a user interface to a workstation on the network for 
print queue management. 



61. Computer-E 

Claim 80, whsrein t 
process for manuaic 



84. Computer-executable process steps according to 
Claim 57, the method further comprising the steps 



process stGps according to 
e user Interface provides a 
eatron of a print queue, 



82. Computer-executable process steps according to 
Claim 80, wherein the process fw manual creation 
of a prim queue comprises the steps of: 

receiving a user selection from the user inter- 
face designating a printing de^rice on t!i9 net- 
work; 

obtaining infonnation about the printing device 
in response to receiving the user selection; and 
creating a print queue, in response to a com- 
mand input Into the user InlBrfaoe, correspond- 
ing to the printing device based on the obtained 
information. 

S3. Computer-executable process steps according to 
Claim 81 , wherein the user interface provides a 
function for managing print jobs contained in a des- 
ignated print queue. 



continuously polling printing devtees connected 
to the nelworlG 

determining if a configuraUon of the printing de- 
vices has changed; and 
updating the print queue comesponding to a 
printing device whose configuraUon has been 



85. A con^uter-readabie medium which stores compu- 
ter-executable process steps, the computer-exe- 
cutable process steps to manage a ptu rality of print- 
ing devices on a netwoilc, said oomputer-execida- 
ble process steps comprismg process steps execut- 
^la to perform a method comprising the steps of; 

detecting a printing devk% connected on the 
networi^ 

requesting Infonmation from the detected print- 
ing devtes; 

recehfing the requested infomnaJaon from the 
printing device; and 

creating a print qusua for the printing ddvk» 
based on the received information. 

86. A computer-readable medium according to Claim 

85, wherein the printing device is detected by de- 
tecting an address assignment message ser^t be- 
tween an address seiver and the printing devioe 
over the networfc, 

87. A computer-read^ie medium according to Claim 

86, wherein the address assignment message Is a 
DIHCP message. 

SB. A computer-readable medium according to Claim 
86, Wherein the address assignment message con- 
tains an IP address and a lUAC address corre- 
sponding to the printing device. 

89. A cottiputer-readabie mecSum according to Claim 
85, v^erein the printing dovioe is detected by send- 
ing a request message to each of a plurality of net- 
work addresses and receiving a response m 
from the printing device located at one of the pt 
ity of netvtfork addresses. 

90. A computer-readable medium according to Claim 
89, wherein the plurality of network addresses confi- 
prisee a numerical range of iP addresses. 

91. A computer-readable medium according to Claim 
89, wherein the plurality of networit addresses com- 
prises a plurality of )P address contained wKhln a 
routing tatote. 
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92. A computer-readable medium aocowJing to Claim 
65, wherein the printing device Is detected by 
broadcasting a request message over the nehrork 
and recelvinga response massage fromlheprlntfng 
device connected on the network. 

03. A computer-readable medium aiscording to Claim 
85, Where the infomiatlon Is lequested by sendng 
an SNM P message to the detected printing devbe, 

94. A oomputer-raadable medum accwdlng to Claim 
85, wt)sraln the rscehred infonmatlon comprises a 
type of printing device corresponding to Hie lype of 
the detected printing device. 

95. A computer-readable mecfium according to Claim 
94, wherein the received Information funtier com- 
prisBs printing capebilities of the detscied printing 

98. A computer-readable msdlum according to Claim 
85, the method further comprising the step of pub- 
lishing the print queue to the network. 

97, A computer-readatale medium according to Cialm 
96. wherein the print queue is published to the net- 
worlc according to a set of predetermined mies. 

9S. A computer-readable medium according to Claim 
85, the method further comprising the step of cre- 
ating a print queue entiy In a print queue configura- 
tion database, the print queue enhy including con- 
figuration data related to the print queue. 

99. A computer-readable medium according to Claim 
9B, mharein lha confrguralion data includes an iP 
address, a IviAC address, a print queue name, a 
server associated with ihe print queue and printing 
capabi lities con'ssponding to trie printing device as- 
sociated with the print queue. 

too A computer-readable medium according to Claim 
98, the method further comprising the step of cre- 
ating a print queue web page containing a plurality 
of links representing each of the print queue entries 
in tlie print queue configuration database. 

101 .A computar-readeble medium according to Cl^m 

1 00, the method furthw comprising the step of re- 
ceiving from a wortetaiton on the network a seleo- 
tlon of one of the plurality of links on the print queue 
web page, and in response to the selection, config- 
uring the workstation to primto the p tint queue rep- 
resented by the ilnk. 

102A computer-readable medium according to Claim 

1 0 1 , wherein configurtig ihe workstation to print to 
the print queue comprise transfeiring a print driver 



32 

corresponding to the print queue to the workstation. 

1QiA coniputer-iEerfable medium according to Claim 
98, the method further comprising the steps of: 

detecting a new IP address of one of the plu- 
rality of prlnSng devtees having a correspond- 
ing print queue entry in the print queue config- 
uration database; 

updating a configuration of the corresponding 
print qu^e in response to detecting a new IP 
address ot the piln«ng device, so that the print 
queue is based on the new IP address; and 
updating an I P address In the print q ueue entry 
corresponding to the print queue in response to 
detecting a new iP address. 

104. A computer-readable medium according to Ciaim 
98, the method further comprising the steps of: 

detecting new identification Information of a 
print queue corresponding to one of the plural- 
ity of printing devices having a corresponding 
print queue entry in the print queue conf^ura- 
tion dsitat>B8e; 

updetins ihe identification Informatran in the 
print queue entry corresponding to the print 
queue In response to detecting the now Identl- 
flcBiion infonnation; and 
updating a connecQon between a networit 
workstation and the print queue with the new 



105. A computer-readable medium according to Claim 
104, wherein the identification information includes 
a print queue name. 

106. A computer-readable medium according to Claim 
104, wherein the identification information includes 
a server thai manages the print queue. 

107. A computer-readable medium according to Claim 
as, wherein a print queue is not created forthe print- 
ing device if B is detennined that a numioer of exist- 
ing print queues is larger than a predetermined 
number. 

108. A computer-readable medium according to Claim 
B5, the method further comprising the step ot cre- 
ating a queue servkie web page which provides a 
user interface to a workstation on the networic for 
print queue management. 

109. A computer-readable medium according to Claim 
108, Wherein the user Irtefface provi<tes a process 
for manual Creatlcm of a print queue. 

110JV cojT^Juter-readable medium according to Cledm 
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1 0S, wherein the process for manual creation of a 
print queue comprises the steps of: 

receiving a user selectbn from the user inter- 
face designating a printing devioe on the net- s 
vork; 

obtaining information about the printmg device 
In response to receiving the userselsctlan; and 
creating a print queue, in rasponss to a cam- 
mand Input into the user [nterfaca.cameBpond- io 
ing to the printing device baaed on the obtained 
information. 



111. A computer-readable nhedlum according to Claim 

1 09, wherein the user Interface provides a function 's 
for managing print Jobs contained in a designated 

112. A computer-readable medium according to Claim 
85, the nnethod further comprising the steps of; 

contlnuouslypolilng printlngdevtcesconnected 
1o the network; 

detennining It aconflguralion ofthe printing de- 
vices has changed; and ^ 
updating thQ print queue corresponding to a 
printing device whose configuration has been 
deftermined to have changed. 
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